Transitive inference (TI) is the ability to infer the relationship between items (e.g., A NC) after having learned a set of premise pairs (e.g., A N B and B N C). Previous studies in humans have identified a distributed neural network, including cortex, hippocampus, and thalamus, during TI judgments. We studied two aspects of TI using functional magnetic resonance imaging of subjects who had acquired the six-item sequence (A N B N C N D N E N F) of visual stimuli. First, the identification of novel pairs not containing end items (i.e., B N D, C N E, B N E) was associated with greater left hippocampal activation compared with the identification of novel pairs containing end items A and F. This demonstrates that the identification of stimulus pairs requiring the flexible representation of a sequence is associated with hippocampal activation. Second, for the three novel pairs devoid of end items we found greater right hippocampal activation for pairs B N D and C N E compared with pair B N E. This indicates that TI decisions on pairs derived from more adjacent items in the sequence are associated with greater hippocampal activation. Hippocampal activation thus scales with the degree of relational processing necessary for TI judgments. Both findings confirm a role of the hippocampus in transitive inference in humans.
Introduction
The ability of transitive inference has attracted great interest in the study of human and animal cognition (Piaget, 1928; McGonigle and Chalmers, 1986; Dusek and Eichenbaum, 1997; Acuna et al., 2002a; Van Elzakker et al., 2003; Buckmaster et al., 2004; Guillermo Paz-yMino et al., 2004; Frank et al., 2005; Ellenbogen et al., 2007; Libben and Titone, 2008) . After learning a set of overlapping premise pairs (e.g., A N B, B N C, C N D, D N E), subjects are tested for their ability to identify the correct order in novel pairs that contain end items (e.g., AE) or that do not contain end items (i.e., BD for a 5-item sequence). Using this experimental design, the capacity for transitive inference has been demonstrated in birds (von Fersen et al., 1991; Bond et al., 2003) , rodents (Davis, 1992; Dusek and Eichenbaum, 1997; Van Elzakker et al., 2003) , monkeys (McGonigle and Chalmers, 1986; Buckmaster et al., 2004) and humans (Greene et al., 2001; Martin and Alsop, 2004) , with several similarities between animal and human performance (Colombo and Frost, 2001) .
In both rats (Dusek and Eichenbaum, 1997) and monkeys (Buckmaster et al., 2004) , disconnection of the hippocampus from either its cortical or subcortical pathway results in the animals' inability to correctly chose B over D while their ability to chose A over E is spared. This finding has been interpreted as key evidence for the flexible relational memory account of the hippocampus in animals (McGonigle and Chalmers, 1986; Eichenbaum, 1992; Squire, 1992; Cohen and Eichenbaum, 1993; Dusek and Eichenbaum, 1997; Burgess et al., 2002) . In this account, hippocampal function is closely related to all declarative memory, but is especially crucial for relational learning and flexible use of memory (Eichenbaum, 2004) . In contrast, the excitatory strength/value transfer account posits that performance on transitive inferences is guided by the absolute excitatory strength that each stimulus acquires during training, rather than the flexible manipulation of the sequence representation (von Fersen et al., 1991; Wynne, 1998; Frank et al., 2003; Van Elzakker et al., 2003) .
In a previous functional magnetic resonance imaging (fMRI) study (Heckers et al., 2004) , we examined the neural basis of transitive inference in subjects who had acquired the flexible representation of a five-item sequence (A N B N C N D N E) . We demonstrated a role of the hippocampus in blocked trials that did (e.g., AC) and did not (BD) contain end items. This finding was interpreted as further evidence for the relational memory account of the hippocampus (Eichenbaum, 2004; Rapp, 2004) . However, only novel pairs not containing end items necessitate the flexible representation of a sequence. We were therefore unable to prove a role of the hippocampus specifically for those transitive inference trials that can be solved only with reference to an underlying sequence.
Here we report the results of an event-related fMRI experiment after the acquisition of a six-item sequence (A N B N C N D N E N F) . This design allowed us to directly compare transitive inference trials with and without end items. We hypothesized that the identification of the three novel pairs not containing end items (BD, BE, CE) would be 
